Introduction

I
n 2020, people !65 years will represent 19.5% of the Belgian population, and this proportion will have risen to 26 .3% in 2060. 1 Elderly Europeans drink in a less hazardous way compared with younger adults. However, alcohol-related deaths among elderly adults have increased markedly over the past 10 years. 2 The recommended 'safe' drinking limits, namely, 21 units for men and 14 units for women per week and no more than two drinks per day, 3 incorporated in most European countries, are not suitable for elderly people because of age-related changes in metabolism, advancing ill health and increased sensitivity to the effects of alcohol. Therefore, the USA's National Institute on Alcohol Abuse and Alcoholism (NIAAA) recommends that people aged !65 years consume no more than one drink a day or seven standard drinks per week, and elderly women are advised to drink even less. 4 . Although they exist, most EU member states, except Italy, do not currently have alcohol consumption guidelines specifically for the elderly population. 5 About two-thirds of alcohol problems among the elderly population remain undetected, and therefore this problem is highly underestimated, often called a 'silent or hidden epidemic'. 6, 7 Recommended drinking limits and most screening instruments to detect alcohol problems are not suitable for the elderly population. Alcohol problems often present in non-specific ways such as accidents, depression, insomnia, cognitive impairment, confusion and self-neglect, which can be mistaken for symptoms associated with the ageing process. 8 Furthermore, healthcare workers are less likely to refer elderly people to specialist treatment and seem reluctant to ask about their alcohol consumption, either because it makes them feel awkward or because the misperceptions that alcohol problems are not a significant problem and are easy to detect among elderly people. 9 All these assumptions lead to a therapeutic nihilism when healthcare workers are confronted with alcohol problems among the elderly population. Furthermore, many elderly people live isolated with minimal social contacts, which makes it even more difficult to detect alcohol problems. 10 The relatively few studies about alcohol consumption by elderly people (!65 years) indicate that between 8% and 15% drink in excess of the NIAAA guidelines. [11] [12] [13] Alcohol dependence was estimated at 1.2%. 14 Hallgren (2009) showed that $3% of elderly Europeans (!55 years), Belgium not included, are alcohol dependent. 2 Some of the reasons for excess drinking among the elderly population are poor health, the ageing process itself 15 and dealing with illness and pain. 16 Research indicates that moderate alcohol consumption yields positive effects on cognition and subjective well-being and leads to fewer depressive symptoms and anxiety rates, compared with non-drinkers. 17 Still, elderly people are more sensitive to the adverse effects of alcohol consumption compared with younger adults. Alcohol consumption can exacerbate medical disorders that are common in elderly people (such as gastrointestinal problems, liver disease, hypertension and many varieties of cancer), and can also affect attention and balance, resulting in injuries and falls leading to hip fractures. 18 Many older people take prescribed medications and alcohol consumption is potentially harmful in combination with these medications. 19 Data that are available concerning alcohol consumption among the elderly population generally indicate that alcohol consumption tends to decline with increasing age. 2, 8, 12, 13 Older men were more likely than older women to report unhealthy drinking. 2, 8, 12, 13, 20 Socially isolated and elderly people living alone seem more likely to report unhealthy drinking, 13 whereas other studies indicate that cohabiting elderly people are more likely to report unhealthy drinking. 21 A better self-perceived health and a more active and sociable lifestyle are positively associated with alcohol consumption. 8, 13 Findings regarding associations between alcohol consumption and depression and anxiety in elderly people are mixed. 8, 12, 21 Research indicates that higher socio-economic (SE) groups are more likely to report high alcohol consumption patterns and unhealthy drinking, 8, 13, 21 whereas other research indicates that higher SE groups are less likely to be heavy drinkers. 2, 18, 22 Data concerning alcohol patterns among the Belgian elderly population are lacking. This study is the first to describe alcohol consumption patterns and alcohol problems among elderly Belgians living at home (!65 years, n = 3954) and their association with socio-demographic characteristics, health and socio-economic status (SES).
Methods
Study design and study population
This cross-sectional study was based on pooled data of the Belgian Health Interview Survey (HIS) 2001 and 2004, 23 which collects information from a representative sample of the Belgian population aged !15 years and covers several aspects of lifestyle, including alcohol consumption, health status and healthcare utilization. Participants are selected according to a multistage sampling design, including stratification, clustering and systematic sampling. 24 To produce representative results, post-stratification weights are calculated based on the comparison of the number of individuals per age group, household size and province in the sample with the same numbers in the total population available in the national register. It is extremely unlikely (probability 1/1 million) that a participant was included in both 2001 and 2004 surveys. The participation rate on the HIS 2001 was 61%, yielding a sample group of 10 225 people, and 61.4% in HIS 2004, yielding a sample group of 12 650 respondents. In this study, statistical analyses were restricted to non-institutionalized elderly people (!65 years, n = 3954), and proxy interviews were excluded.
Measures
Alcohol consumption
Respondents were asked to report their weekly average alcohol consumption which was afterwards recoded/classified into the following categories: non-drinker or occasional drinker (reported to consume a mean of zero glasses alcohol per week), moderate drinker (1-7 glasses), at-risk drinker (8-14 glasses), heavy drinker (15-21 glasses) and problematic drinker (>21 glasses) based on definitions used elsewhere. 8, 12 In all, 871 respondents (15%) did not fill in their alcohol consumption patterns (response rate 85%). Alcohol problems were measured with the CAGE 25 questions: 'Have you ever felt you should cut down on your drinking?', 'Have people annoyed you by criticizing your drinking?', 'Have you ever felt bad or guilty about your drinking?' and 'Have you ever had a drink first thing in the morning to steady your nerves or to get rid of a hangover?' A positive score !2 on these questions indicates an alcohol problem in the general population. We developed a CAGE65+ measure, defining an alcohol problem when only one question was answered positively. 26 For 513 respondents (7.6%), a CAGE score could not be calculated owing to missing data (response rate 92.4%).
Socio-demographic characteristics and health status
Data were collected on age, gender, survey year, living situation, smoking status and frequency of social contacts. Self-assessed health, functional restrictions, comorbidity, anxiety and depressive symptoms were included to measure health status. 'Self-assessed health' was evaluated with the question 'How is your health in general?', recoded into two categories: 'good to very good health' and 'fair, bad to very bad health'. The indicator 'functional restrictions' was based on a World Health Organization instrument 27 that incorporates 10 items measuring limitations with activities of daily living (walking distance, transfer in/out of bed, transfer in/out of a seat/chair, dressing/undressing, washing hands/face, cutting/eating food, going to the toilet on one's own, suffering from urinary incontinence, hearing the TV at an acceptable volume and recognizing a person at a distance of 4 m) and consists of three categories: not functionally restricted, moderately restricted (one activity) and severely restricted (two or more activities). The indicator 'comorbidity' is based on the occurrence of 13 chronic diseases in the past year, grouped into six clusters. The indicator consists of three categories: no chronic diseases, chronic disease(s) belonging to one cluster and chronic diseases belonging to more than one cluster. 28 Depression and anxiety were measured using subscales from the revised Symptom Checklist-90 (SCL-90R). 29 
Socio-economic status
Equivalent household income, highest educational level within the household and housing tenure were included to measure SES. Equivalent household income (a standardized net monthly income) takes into account household size and composition using the modified Organisation for Economic Co-operation and Development (OECD) scale 30 and measures income from work and allowances (including pension), which is recoded into the categories <E750, E750-E1000, E1000-E1500, E1500-E2500 and >E2500. Highest level of education within the household is recoded into the categories no degree or primary education, lower secondary, higher secondary and higher education, and housing tenure is noted by either tenant or homeowner.
Statistical analysis
Bivariate analyses were applied to explore alcohol consumption patterns and alcohol problems according to socio-demographic characteristics and SES. Multinomial logistic regressions were used to examine the independent effect of socio-demographic characteristics and selected risk factors on alcohol consumption patterns and alcohol problems. The sample size in the multivariate analyses is based on all cases with complete data concerning the variables used. Adjusted odds ratios (ORs) with 95% confidence intervals (CIs) were displayed. Moderate alcohol consumption (1-7 drinks/ week) is included as reference category. Age (reference category 65 years), gender (reference male), survey year (reference 2001), living situation [reference cohabitant with other(s) at home] and frequency of social contacts (reference >1/week) were included as socio-demographic variables. Smoking status (reference no current smoker), self-assessed health (reference good to very good), functional restrictions (reference no functional restrictions), comorbidity (reference no chronic diseases), anxiety (reference no) and depression (reference no) were included to measure health status. Highest educational level within the household (reference higher education), equivalent household income (reference >E2500) and housing tenure (reference homeowner) were included as indicators for SES. All analyses were carried out in Stata-MP, version 10. Table 1 shows the distribution of alcohol consumption patterns by socio-demographic characteristics and SES. In total, 3954 Belgian elderly people (!65 years) were included in the study. The median age was 74.9 years; 43.3% were male. In this study, 50.4% of the elderly population are non-drinkers or occasional drinkers (n = 1970), 29.1% moderate (n = 1166), 10.4% at-risk (n = 424), 4.6% heavy (n = 181) and 5.5% (n = 213) problematic drinkers. Of the elderly respondents who have consumed alcohol in the past year, binge drinking (defined as drinking !6 glasses in 1 day) was reported by 18.7% (n = 580) (results not shown). The proportion of elderly people reporting drinking declined with age, yet 23.1% of elderly people aged !85 years are moderate and 10.6% at-risk drinkers. Men were more likely than women to drink. Nondrinkers or occasional drinkers were predominantly female, lived alone and had a lower SES. Alcohol consumption was particularly high among those living with other(s) at home and among higher SE groups. In total, 81.3% (n = 1688) of the elderly population who consumes alcohol indicated that they had used prescribed medications in the past 2 weeks: 83.1% of the moderate drinkers, 87.0% of the at-risk drinkers, 82.6% of the heavy drinkers and 72.2% of the problematic drinkers (results not shown). Table 2 displays alcohol problems defined by the CAGE (alcohol problem if score !2) and an adapted CAGE65+ (alcohol problem if score !1). In all, 4.7% (n = 140) according to the CAGE and 12.4% (n = 352) according to the CAGE65+ have an alcohol problem. The proportion of elderly people with an alcohol problem declined with age and is more common among men; 14.8% in the age category 65-74 years had an alcohol problem according to the CAGE65+ compared with 4.4% of elderly people aged !85 years. The proportion of alcohol problems is higher among the elderly respondents cohabiting with other(s) at home than among elderly people living alone. The prevalence of alcohol problems is higher in higher SE groups. Tables 1 and 2 display unadjusted results. Tables 3 and 4 show results of multinomial logistic regressions to examine the independent effect of selected risk factors on alcohol consumption patterns (table 3) and alcohol problems (table 4) . Table 3 shows the adjusted ORs on the likelihood of being a non-drinker, at-risk, heavy or problematic drinker as opposed to being a moderate drinker. After adjustment for all risk factors, non-drinkers or occasional drinkers, compared with moderate drinkers, were more likely to be women, had fewer social contacts, were worse off in terms of self-assessed health and had lower educational levels and lower incomes. Compared with moderate drinking, problematic drinking (22+/week) was significantly associated with being male, smoking, having chronic diseases belonging to more than one cluster, higher educational level and being a tenant. Alcohol consumption patterns do not significantly differ according to functional restrictions, anxiety and depression. Table 4 displays the results of the regression model for alcohol problems measured by the CAGE and the CAGE65+. Alcohol problems defined by the CAGE were significantly associated with younger age, being male, being severely functionally restricted and being a tenant. Elderly people with no degree or primary degree are less likely to have an alcohol problem defined by the CAGE. Alcohol problems defined by the CAGE65+ decrease according to age and were more common among men and tenants. Less-educated elderly people were less likely to report an alcohol problem defined by the CAGE65+, compared with those with higher education.
Results
Discussion
Our study indicates that 20.5% of the Belgian elderly population drank in excess of the NIAAA guidelines, whereas American and British studies report rates between 8% and 15%. [11] [12] [13] According to the CAGE, 4.7% of Belgian elderly people had an alcohol problem, which is higher compared with other research. 2, 14 Most alcohol consumers (81.3%) used prescribed medications in the past 2 weeks. A large number of elderly people in our study could be at risk because of interactions between their alcohol consumption and a specific condition or medication. 13 As confirmed in prior research, 2, 8, [12] [13] [14] alcohol consumption declines with increasing age, and elderly women are less likely to report unhealthy drinking. Disruption of lifestyle, such as retirement, decreased social activity or loss of a loved one, is assumed to be a contributory factor of increased drinking.
5,15 Our study shows that elderly people with fewer than one social contact per week were more likely to be non-drinkers. Hajat et al. (2004) also indicated that those who drink regularly are in fact those who report more social contacts. 8 In contrast with the literature, 8, 13, 21 we found no association between living situation and alcohol consumption. In line with other research, 8, 13 we found an association between smoking status and problematic alcohol use (22+/week). Elderly people with worse self-assessed health are more likely to be a nonor occasional drinker. Compared with other research, 8 we found no association between functional restrictions and alcohol consumption patterns, but severely restricted elderly people and elderly people Odds ratios, 95% confidence intervals and p-values (Wald chi-square test). a: Referent drinking category: moderate drinkers (1-7/week), *P < 0.05; **P < 0.01; ***P 0.001. b: Complete case analysis: only respondents with complete data concerning the variables used were included in the analysis, resulting in 2454 valid cases.
suffering from chronic diseases belonging to more than one cluster are more likely to report alcohol problems. While the literature delivers contrasting results, 8, 12, 21 we found no associations between alcohol consumption and depression or anxiety. In line with previous studies, 8, 13, 21 SES seems to exert a significant impact on alcohol consumption patterns among the Belgian elderly population.
Our study has some limitations. Firstly, alcohol consumption is likely to be underestimated to some extent in surveys, owing to socially desirable answering, especially in heavy drinkers. 8 Although self-reported alcohol consumption is considered to be as accurate as other measures of drinking, 31 elderly people may be more likely to underreport alcohol use than younger people. 8 Nonetheless, research suggests that self-reported alcohol consumption tends to be a reliable and valid estimation. 11, 32 Functional status was also obtained from self-reported data, but the validity of self-reported disability data has been well established. 33 Selfreported data of elderly people in general could be unreliable because of cognitive impairment. 8 We have excluded proxy interviews to minimize this potential bias. Secondly, the cross-sectional study design prevents establishing causal relationships. For example, our results show that elderly people with worse self-assessed health are more likely to be a non-or occasional drinker. A possible explanation could be that they once gave up drinking for health reasons, suggesting that their current non-drinking is a consequence, rather than a causal factor, of poor health. Alternatively, moderate drinking might be a 'protective' behaviour for physical and social health. 34 Self-perceptions of health may lead to different alcohol consumption patterns, and not vice versa. The finding that alcohol consumption declines with age may represent a survival bias, with heavy drinkers either dying or stopping their alcohol use at an earlier stage. 12 Thirdly, comparison with other research is rather difficult owing to different definitions of unhealthy drinking and elderly people. We have used the CAGE 25 to measure possible alcohol problems. The CAGE seems to be less reliable in older people, 35 but other research indicates that the CAGE performed well in the elderly population. 36 To detect alcohol dependency in the elderly population with the CAGE, it has been advised to adapt the cut-off of 2 of 4 into 1 of 4 7, 26 if the prevalence of drinking disorders in the study population is high. 36 In our study, we have used both. Still, some screening tools are more appropriate for elderly people, such as the Michigan Alcohol Screening test (MAST-G) 37 and its shorter SMAST-G version. 38 Further research is needed to explore which tool should be preferably used to detect alcohol problems in the elderly population.
This study is the first that explored alcohol consumption patterns and alcohol problems for a representative sample of the Belgian elderly population, and it reinforces the scarce European findings concerning alcohol consumption among the elderly population. Prevalence data concerning alcohol consumption patterns and alcohol problems were needed as a starting point for understanding patterns of alcohol use among the Belgian elderly population. Belgian policy makers and healthcare workers should be aware of the relatively high level of at-risk drinkers in the Belgian elderly population and the underdetection and misdiagnosis of alcohol problems in this age group. An increased attention in public health initiatives and sensibilization among the elderly is needed. To overcome underdetection and misdiagnosis of unhealthy drinking, elderly people should be routinely screened for alcohol problems. 39 The majority of elderly people see their general practitioner regularly, 40 and general practitioners could counsel them about safe drinking, 19 reducing alcohol consumption and changing medications to avoid harmful interactions. 18 Conflict of interest: None declared.
Key points
For the first time, alcohol consumption patterns and alcohol problems for a representative sample of the Belgian elderly population were explored. Unhealthy alcohol consumption patterns in Belgian elderly people were associated with age, gender, frequency of social contacts, health status and socio-economic status. P values (Wald chi-square test). a: Complete case analysis: only respondents with complete data concerning the variables used were included in the analysis, resulting in 1767 valid cases. b: abstainers in the past 12 months not applicable (n = 1519) Referent drinking category: no alcohol problem, *P < 0.05; **P < 0.01; ***P 0.001.
The relatively high level of at-risk drinkers presented in this study highlights the 'silent epidemic' of alcohol problems in Belgian elderly people. Our study results can increase awareness among policy makers to develop appropriate measures to screen and control alcohol problems in the elderly population.
